Handheld Computing System 110 



102 



101 



Microcontroller 



System Memory 



105- 



User Interface 



106- 



System Bus 100 



I/O Controller 



-107 



Communication 

Interface 
(Expansion Slot) 



System Display 



-108 



Expansion Module 120 



121 



Memory (Flash 
ROM) 
122 



Control 
Software 



131^ ^32 



123 



Communication 

Interface 
(ASIC/FPGA) 



127 



External Display 
Controller 
(MEDIAQ) 



130 



Analog VGA 



External Display 
Device 



FIG. 1 



Begin 



1 



Q- 



Compress image data 



Download image data to memory 
(system / module) 



Load and execute appiicaiton from 
memory 



220 



224 



Display control interfaces associated 
with image data for selection by user 



226 



User seiects a presentation 



Control application causes 
microcontoller to decode and 
decompress image data associated 
with selected presentation 



230 



232 



Forward image data to external 
display controller frame buffer 



234 



Process image data and render 
image on external display 



End 



J 



FIG. 2 



Computer 



PDA 



FIG. 3A 




Display Device 



FIG. 3B 



^ /30 




Display 



FIG. 3C 



Menu: FILE 



Viper 



File 


Preferences Get Info 


Open 
Import 




: - . OPEN -^v^jib^^^^^^^^ 



Files available 

IBM.MRG n 
Hitachi.iVIRG □ 
MotoroIa.MRG □ 



FIG. 4A 



FIG. 4B 



IMPORT 



Files available 



IBM.MRG 

Hitachi.IVlRG 

MotoroIa.MRG 



□ 
□ 
□ 



FIG. 4C 



Viper 



File Import in Progress. 



1 




2 




3 


Title 1 


Title 2 


Title 3 


4 




5 




6 


Tmc4 


Titles 


Title 6 


7 




8 




9 


TiUe? 


TiUeS TiUeS 



Select slides, and 
click here to import 



FIG. 4D 



CI 

4= 

01 
4: 

ill 
ill 
ill 

CI 
CI 



Viper 



File Preferences Get Info 





1 




2 


u 


3 




Title 1 




Title 2 




Title 3 


a 


4 


a 


5 




6 




Title 4 




Title 5 




Title 6 




7 




8 




9 




Title 7 




Title 8 




Title 9 





\ 




Move the selected slide up 
Move the selected slide down 

Start Slide Show 



Slide Details 



Slide Title 



Notes • 



FIG. 4E 



FIG. 4F 



Viper 



File 



Preferences 



Manual Slide Show 
Automatic Sfide Show.. 



FIG. 4G 



CI 

m 
4: 

m 
m 
m 

Ci 
CI 



Automatic Slide Show 



99 



Seconds 




Minutes 





□ 



T.OOP 



Slide Show In Progress 



Notes- 



FIG. 4H 



FIG. 41 



Slide Show In Progress 












Notes 




\ Pause/Cont [^STOPj 



FIG. 4J 



I 



■ — ^ 



^ CO 

< Si 

CO S 



o 

Pi 



o o 

o o 

oo oo 

X >< 

o o 



CO 04 

Q 



^ o S 
W U Q 



PL, 

On 
<N 
X 
O 



OO ^ 
O 

43 fi 



X 

pq 



o [it 

§ ^ 



o 
o 
o 
o 
o 

CO 

oo 
cs 

X 

o 



^ CD 

^ o 



oo 
o 



o 
o 
o 
o 
o 
o 
oo 

o 









o 


a 


pa 


CD 


CO 


CO 


CO 
CO 


CO 


<D 




!-t 






on 


< 








o 


Ad 


Mem 



o 

a 



CO 



— ^ 

O o 
O o 

o 

o o 



< 



(D 



4:> 



}? 2#> 25 2^ 2' 



20 I'J 18 t7 16 1-. K n 



t-hpp P2'' r26 P27 P2h P29 P3<J P3 1 P16 PI7 Pl8 PIV P2(t P2I P22 P23 PS P9 PKI Pli Pl2 Plj PH P15 



P2 P3 P4 Pi P6 PT 



i-bpp P12 Pli Pit P15 PE P9 PIO p[i P4 p; P6 P7 PO PI F2 P3 



*-bpp P6 



(5<5) 



FIG. 5B 



J2) 



o 

o 
O 



2 



60 



JJ 

^ (U 

o a 

O OS 



"5b 

■ — ! V3 

o B 
§ ^ 



a 



a 

o 



> 























a 


00 




<D 






Q 




Q 


Re 




Regi 


M 






CO 


'o 


'o 


tatu 










60 






O 




O 




o 




o 




a 




o 


M— I 




o 






Mic 


Ex 


Mic 


Trai] 



a 

IX, 



> 



u 
d 



o 



> 

CD ^ 



O 

o 



o 



o 



o 



60 



-8 

< 

6j: 



o 

OO 
On 

O 



o 



o 



o 
o 
o 

OO 
X 

o 



o 
o 
o 

CO 
X 

o 



Handheld Computing System 110 



102 



101 



Microcontroller 



System Memory 













System Bus 100 


105^ 


User Interface 






System Display 
Controller 


^107 



106- 



Communication 
Interface 





System Display 







-108 



Wireless 



Expansion Module 120 



121 



Memory 
(Flash ROM) 



Control 122 
Software 



137 



Audio 
Interface 



135 



131^ ^2 

<awn I up^ 



DC] 
in 



Switch 



] 133 



Communication 
Interface 



External memory 
Interface 



Microcontroller 
(DSP) 



1271 

External 

Display 
Controller 



123 



124 



125 



126 

Transmitter 
(Panel Link ) 



140 



External Memory (Flash) 




Presentation 






Data 











130 



DVl Digital Signal 



External Display 
Device 



Power feed back 



t 150 



Power 
Source 



FIG. 6 



Hortp io ptam 



LpAdlmd 



XBinsl 



StrXBAdl 



Loadlmd 



XBms2 



StrXBAd2 



Load full next 
program iii tliis 
manner, 



Jump to 



XBAdl 




123 



125 



on-chip memory 720 



Micm-controUer witli 

program memoiy XBAdl -> 

addresses and data 



































FIG. 7A 



After reset 



li0st program 



E^adlmd 



XBinsl 



Str XBAdl 



Ddiadlmd 



XBms2 



StrXBAd2 



Load full next 
program in this 



manner, 



Jump to 
XBAdl 




123 



Micro-contmller witli 
program memoiy 
addresses and data 



XBAdl -> 















XBinsl 























FIG. 7B 



Host program 
Loadlmd 



XBinsl 



StrXBAdl 



Loadlmd 



XBins2 



StrXBAd2 



Load full next 
program iii tliis 
manner, 



Jmnp to 



XBAdl 



4r 



FPGAor 
ASIC 



710 



123 



Micro -controller \vitli 
program memoiy 
addresses and data 



XBAdl 















XBinsl 




XBms2 

















ul FIG. 7C 



i Hostpiogram 



Loadlmd 



XBinsl 



StrXBAdl 



Loadlmd 



XBms2 



StrXBAd2 



Load full next 
program in this 
manner, 



Jump to 



XBAdl 




123 



M icro -co ntroUer jumps to tiiis 
location and starts ^-vitli new 
program 



Micro-controller wititi 
program memory 
addresses and data 



XBAdl 





XB... 




XB... 




XB... 


XBinsl 


XB... 


XBins2 


XB... 


XB... 


XB..last 


XB... 




XB... 





FIG. 7D 



Begin 



1 



805 



Reset microcontroller 



810 

Microcontroller initiates a read from 
transaction data register 



815 

Signal a wait to microcontroller 



820 

Microcontroller waits for release 
signal 



825 

Submit request to receive data from 
handheld computing system 



830 



Fetch program code from system 
memory or module memory 



835 

Transfer program code embedded in 
an Instruction to expansion module 
communication interface 



840 



Store all or part of instruction in 
transaction register 



845 

Release the microcontroller wait 
signal 



850 



Read content of data transaction 
register including function 




Yes 



855 

Read content of data transaction 
register including program code 



860 

Temporarily store the program code 
in the register addressed by the load 
immediate function 



865 

Read content of data transaction 
register including storage address in 
on-chip memory 



870 



Stores program code in on-chip 
memory 



875 



Execute the program code 
stored in on-chip memory 



880 

Decode image data fetched from 
system or module memory. 



r 



End 



J 



FIG. 8 



900 

Microcontroller initiates a read from 
transaction data register 



, i , 




910 

Signal a wait to nnicrocontroller 




920 

Microcontroller waits for release 
Signal 






930 

Submit request to receive data from 
handheld computing system 






940 

Fetch data from system memory or 
module memory 









Yes 



950 

Transfer data to expansion module 
communication interface 



J 

960 

Store data in data transaction register 



I 

970 

Release the microcontroller wait 
signal 



I 



980 

Read content of data transaction 
register 



V 



990 

Decode data 




/"X^^^ 995 




More data \ 








r ^ 




End 1 







FIG. 9 



